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§S. Three-Dimensional Calculation Analysis 
of ICRF Heating in LHD 
Seki, T., Watari, T., Fukuyama, A. (Kyoto Univ.) 
The ion cyclotron range of frequencies (ICRF) heating 
in helical system is studied using three-dimensional full 
code, TASKlWM I ). In the experiment in UID, the good 
heating result was obtained when the magnetic field is 
2.7ST. In this' case, the ion cyclotron resonance layer is 
located at the saddle point of the magnetic field 
configuration at the toroidal angle <p=O°, where the antenna 
is located. However, in the calculation, stronger hydrogen 
absorption was observed around 2.6T and it is slightly 
different from the experimental result'} By the way, the 
ion cyclotron resonance layer is located at the magnetic 
axis when the magnetic field is 2.ST. Then, we compared 
the power deposition profiles at the different poloidal cross 
sections in these magnetic fields. 
The calculation condition is as follows. The central 
electron density and temperature are IxlO l9 m') and 2 keY. 
The helium plasma with 10 % of hydrogen ion is assumed. 
The wave frequency is 38.47MHz. The hydrogen 
absorption is very strong and most of wave power is 
absorbed by the hydrogen ions. Figures I and 2 shows the 
power deposition profiles in poloidal cross-section in the 
case of 2.7ST and 2.61 T, respectively. In the case of 
2.7ST, the ion cyclotron resonance layer is located near the 
saddle point at the antenna position (<p~OO). The power 
absorption in this configuration is good. However, in 
other toroidal angles, resonance layer is located slightly at 
the plasma peripheral region. The power absorption is 
deteriorated. In the case of 2.6JT, the resonance layer is 
located between the saddle point and the magnetic axis. 
The power absorption IS relatively good. This 
configuration is kept also at <p~9, 27'. The resonance 
layer is located near the saddle point at <p~18°. Thus, 
relatively strong power absorption is obtained in any 
toroidal angle. 
From these calculations, it is found that the wave power 
is absorbed mainly near the antenna (<p~OO) in the case of 
2.7ST, where the best heating efficiency is obtained 
experimentally. However, the wave absorption is 
occurred at relatively wide toroidal angle in case of 2.6JT, 
where the strongest wave absorption was observed in the 
calculation. This is quite different from the saddle-point 
heating case of 2.7ST. The wave power that is not 
absorbed near the antenna can be absorbed at the different 
toroidal angles. The difference of the power absorption in 
the toroidal direction may affect on the property of the total 
power absorption. In the experiment, detailed scan of the 
magnetic field was not carried because the machine-time 
for the experiment was not enough. Better heating 
condition may be found out by the thoroughgoing' 
investigation of the position ofthe resonance layer. 
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Fig.l. Power deposition profile in poloidal cross-
section in the case of2.7ST. q> is toroidal 
angle. Ion cyclotron resonance layer. vacuum 
vessel. and olasma surface are also olotted. 
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Fig.2. Power deposition profile in the case of2.61T. 
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